Positron emission tomography was used to investigate whether signed languages exhibit the same neural organization for lexical retrieval within classical and non-classical language areas as has been described for spoken English. Ten deaf native American sign language (ASL) signers were shown pictures of unique entities (famous persons) and non-unique entities (animals) and were asked to name each stimulus with an overt signed response. Proper name signed responses to famous people were fingerspelled, and common noun responses to animals were both fingerspelled and signed with native ASL signs. In general, retrieving ASL signs activated neural sites similar to those activated by hearing subjects retrieving English words. Naming famous persons activated the left temporal pole (TP), whereas naming animals (whether fingerspelled or signed) activated left inferotemporal (IT) cortex. The retrieval of fingerspelled and native signs generally engaged the same cortical regions, but fingerspelled signs in addition activated a premotor region, perhaps due to the increased motor planning and sequencing demanded by fingerspelling. Native signs activated portions of the left supramarginal gyrus (SMG), an area previously implicated in the retrieval of phonological features of ASL signs. Overall, the findings indicate that similar neuroanatomical areas are involved in lexical retrieval for both signs and words.
Introduction
Signed languages provide a unique approach to understanding the neural systems that underlie language processing because of their distinct modes of production and perception. The existence of languages such as American Sign Language (ASL) allow us to ask new questions about the neural structures that underlie our conceptual knowledge and use of language. What are the consequences of language developed in the hands and for the eyes, rather than based on the vocal tract and the ear? Do these modality-determined differences influence the organization of neural areas which mediate between lexical units (signs or words) and their corresponding conceptual structures? These are the issues addressed in this study.
Previous research using positron emission tomography (PET) indicates that lexical retrieval of English words for non-unique concrete entities and for unique concrete entities (e.g. retrieving the names of individual people) depends not just on the classic language areas, but also on several distinct regions of higher-order association cortices within the left hemisphere [15] . Damasio et al. [15] hypothesized that these association cortices within the left hemisphere mediate between the neural regions which support conceptual knowledge and those which support the phonemic representations needed for the production of the name of the concrete entity. For example, distinct intermediary regions were engaged when naming non-unique animals, compared to naming unique individual persons. Specifically, retrieving words for animals was found to activate regions within the left ventral inferior temporal lobe; in contrast, retrieving the names of famous persons activated the left and right temporal pole (TP) (the lesion data indicated that left TP is associated with name retrieval, while right TP is associated with recognition; [15] ). The authors proposed that these left hemisphere intermediary regions do not represent names of animals or persons in explicit form; but rather their activity serves to reconstruct the phonological structure of a given word within sensorimotor structures in left perisylvian cortex.
The lexical retrieval of an ASL sign involves the reconstruction of a manual rather than a vocal representation. Many linguists have argued that signed languages exhibit a "phonological" level of structure, despite the fact that signed
